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metal, and, therefore,   at  right   angles  to   the   side  or
bottom of the ingot mould.

The second stage, therefore, in the solidification of
the ingot, is the production of a large number of crystals
(Fig. 2) growing inwards from the walls and base of the
ingot mould and into the residue of fluid steel. These
crystals, being so numerous, are necessarily of small
cross-section compared with their length ; they are, in
fact, more or less needle-like or columnar in character
(see Fig. 2). The columnar crystals will grow forward
into the fluid metal until one of two things happens to
put a stop to their further extension. The first possible
preventive is the cessation of the supply of fluid metal, i.e.,
the complete solidification of the steel, and the second is
the meeting by the crystalof some other crystal or solid
obstruction. The first-named cause of cessation is not very
likely to happen unless the crystals have extended to the
middle of the ingot, but the second may, and does, occur
fairly often, for the following reasons. Whilst the steel is
passing from the furnace into the mould a certain amount
of slag, dirt, etc., is bound to be mixed up with it. The
actual quantity is probably not very large, neither is the
amount of dirt, etc., which is collected by the molten
steel from the sides of the ingot mould. Nevertheless,
however small the actual quantity may be, some there
is, and, being foreign to the steel, each particle of impurity
tends to act as a nucleus for the solidification of the molten
metaL These numerous nuclei are most likely to remain
in the fluid interior of the ingot during the early stages
of the solidification, i.e., the formation of the columnar
crystals. Another source from which centres of crystal-
lisation are provided, is the crusts or solid lids which
form oipon the upper surface of the steel as it rises in
the mould. As the steel comes up the mould it is exposed,
at any rate in part, to the atmosphere, which chills the
top crust of metal and partially solidifies it. As the
steel rises further, this crust becomes broken, and falls
back into the fluid metal, in which it sinks, and, during